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Abstract 
 
  In this project we will study transition metal 
complexes containing polypyridyl type ligands. The 
transition metal will be ruthenium, 
palladium,mangnese, cobalt, copper and silver ion. 
We will focus on the following areas: 
(i)electrochemical catalytical reactions of carbon 
dioxide, (ii)organic reaction catalyzed by palladium 
complexes, (iii)oxygenation epoxidation catalyzed by 
cobalt complexes, (iv) self-asselmbly supramoleculs of 
silver and copper complexes. 
    Polypyridyl ligands such as 2,2'-bipyridine have 
found application in homogeneous catalysis of metal 
complexes . in which , they have been show to play a 
role for electron " reservoirs" in the reduction of CO2 . 
Certain polypyridyl complexes of the second- and 
third - row transition metals have been reported to act 
as catalysts for the electrochemical reduction of 
CO2 .Ruthenium polypryidines have been widely 
studied in the reduction of CO2 .In these processes the 
catalytic cycles and the structure of probably 
intermediates have been proposed . In the ruthenium 
polypyridine complexes Ru(CO)2(bpy)Cl2 is known 
as an excellent catalyst for the photochemical and 
electrochemical reduction of CO2 into format and CO .
The low valent copper and pladium complexes 
can activate carbon dioxide so that own great potential 
in industrial catalytic processes and synthesis of fine 
chemicals.  We synthesized a series of complexes (for 
example,(MeO)Cu(PPh3)2, [(acac)Cu(OMe)2]2 and 
Pd(PR3)4)  that have 
already been confirmed can activative carbon dioxide; 
the reactions of these complexes with carbon dioxide 
and small organic moleculars are under investigation. 
In copolymerization of carbon dioxide with 
aziridines, products are formed which posess urethane 
linkages.  We found that aziridine reacted with 
organometallic ruthenium complex Cp(PPh3)2RuCl 
will form an aziridine-added but ring-opened complex.  
This complex is highly 
reactive and its reaction with carbon dioxide will be 
examined in the forthcoming future.  We expect Lhat 
the reactivities between metal bonded and free 
aziridines with carbon dioxide may be different in 
some cases. 
    The hexaazamacrocycle ligand has a similar 
feature as the porphyrin and phthalocyanine but 
different properties.  The researches related to this 
hexaazamacrocyclic complexes  are under 
development and are potential.  It is interested of the 
formation of radical ligand and π-acceptor properties. 
 2
We synthesize a series of hexaazamacrocyclic 
complexes (Mn, Co, Cu) to investigate the reactions 
below : (1) mimic the oxygen-carrier function. (2) 
catalyzed-oxidation reaction and 
electrochemical-catalyzed reduction of oxygen. (3) 
olefin epoxidation.  
   Self-assembly supramolecues controlled by metal 
ions and hydrogen-bondings will be synthesized and 
charaterized . We designed a series of supramolecules 
containing polypyridyl type binding unit and 
hydrazone linker group, these ligands will 
self-assembled by silver and copper ions. The 
chemical and physical properties, such as magnetic 
exchange, degree of self-assembly, sructure and 
catalysis will be examined by physical methods. 
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